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1.1 RASSPEHRIRER

2023410 H 143 i WA SR B S (B MRS ) . e
BRI (MU M) R B (PR DUR) . FE )
(T 4R AR EL G 5 U3 AR S R 4650 ¢
DU b Hrp SR B ROk 26 B (Leymus chinensis, Le,
49.57%)~ FF(Achnatherum sibiricum, As, b
6.38%) KEF(Stipa grandis, Sg, 1i1.16%); Fcis
H RS S (Stipa breviflora, Sb, i 70%). TGt
[T Bi(Cleistogenes songorica, Cs, 5H.20%). &5
(Artemisia frigida, Af, % [t.8%); WA HLJF A FH (Ley-
mus chinensisl, Lcl, 5 40%) 40 (Artemisia ta-
nacetifolia, At, 510%). JBEEWSEE(Thalictrum
squarrosum, Ts, 5F67%); HFERA N FE 5 (Stipa
aliena, Sa, 51434.3%). L F(Festuca rubra Fr, |5
H.6.9%) . %8 (Artemisia lancea, Al, 15 H.5.0%). AT
F o5 LA R B TR A G AR e S B T AR AR

YraEng e, Frekakl ot E oK (maize, M). L HCEF
FORBE ST 65°C T 5 3ieseh0.425 mmii 4 1.
1.2 RS

BEFR LI R A 3R SR L 3R P SR B £
BB 3FPPLE PP LL A A L £ oK
(LR 1:1: ) JLoRh R BRI, 4FRhiiigdised. %
FHAERSN R B =S 3k, PRI N T2 h, BN EE;
KIS A8 h, BRI N EE.

1.3 fRAMEARALS

TSR B R AR IR BE R A AT, 2 PR
WA AR 5D 293.0 g F250 mL A B, R A
150 mL A TR IF175 mLIE B, BEJGFREEE A0 s
N, AHEH 450, 57 B35 B2, & F39°Claifhs
FEAE S 748 h A R B A ME AR IR SR,
FIH AL E CH, . Hy FICO, HefF].

R WS R 37 RIKE e R vRoK i 24 1k kT,
RAR LW EEWAY SN0 mLESLAE R, BT -80°Ch#
£, FT S BUNH,-N) U VRIE & PR S 1 2 (volatile
fatty acids, VFAs)URE Az Bl g 4%y sk i
Fruki, BETUAE P80 CHLT48 h R fHE R AR, Witk
BRI R S A T U SR L I T R AL
H(dry matter digestibility, DMD). & HFHLR
(crude protein digestibility, CPD). HLIEIHTH LK (ether
extract digestibility, EED). HPEPRIALT 4ETH L% (neu-
tral detergent fiber digestibility, NDFD). FRIELESET4E
TH L% (acid detergent fiber digestibility, ADFD).

1.4 PRAh=AGALS

PRSP =R R AGRS- IR W) % B P s
H e A T, 2 BIFRELZ0.5 g 4R T 150 mL
REEM T, HKIMAS0 mL A T HEWR 25 mLE B K,
b5 2B A 10 s CO,LIHEH PRI AR, SLRNEE %
HZE, IKRA BRI S = S0 s A4S 30 1 AH %
2, B T39°CIHIREFAG i E8eE 5772 h, LA SRI
FERIES, B PSR (GP). SR GrootZ A\
)46 B30 PR BSOS X AN [ Ak SRR = R B kA T AR 4R
PERLE, fHC):

GP, = A4/[1+(C/1)B], (1)
A, GP R BRSE(mL/g, TWIRELRY), A KR
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G Wang 2 NI RGRERY O 2 A R
(AGPR, mL/(g h)), fiif=X(2):
AGPR = (4% B)/ (4% C). )
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22 P WA SRR AR, HEEME
Y KBS GPoy s DMD. NH3-NFITVFA(ME & PENG
U R 4 b 1) BRI 20 45 3500 {H (single-factors  associative
effect index, SFAEI)FZE & 2H &40 (E (multiple-factors
associative effect index, MFAEI), zU(3). (4)41F:

SFAEL = (Wy ot — Wntserseti) | Wansessg i 3)

MFAEI=}"" SFAEI, (4)
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1.6 BmscitBesrbr

A Bl 2 Excel 201950123411, {4 FHSPSS
22. 08088 7 I A X L S R B TR B IR
AR RSN BES L. SR B R i T
[N & 5 22931 (One-way ANOVA), | i Duncan’si: 47
ZHIESMES BEM, P<0.05ERERTE,
P>0.058m 255N 0.

2 gnbr

2.1 ARG A POTH E R4 /Bt
ARSI B I v AR ) H S SR S (D).

T EE O R TR CP & . K FFR L S EE i,

RN JFCERINDE & R e e S ADF & & i .

2.2 ARG IO S I SRR TR

AR5

A R A AR 2 S A A B R SR ) B AL
FRINE ). Horlr, SPAs). K (Sl 5%
i (Le)H A 4R 2 HDMD. CPD. EED(P<0.05);
Let+Sgl A8 SgNDFD I 42 1550.97%(P<0.05). 1t
A, B A IR SN oK ] 3 4R B DMD(P<0.05).
Le+SgA TN T 2K 5 CPD i 25 1 157 8.53%(P<0.05); As
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+Lew LetSgdI AN T K 5 EED . 3% T1 = (P<0.05),
3R EE30.19% 20.62%; 1MiAs+SgHA AN T K G
ADFD [ % [#{1£8.70%(P<0.05).

o N O 2 A TR B IR TS AL R T
(E1(by). Horp, JErEBa7 9 (Cs)ili i 5 AR5 5 (Sh)dH
4, HINDFD %3542 5140.87%(P<0.05). Sh5¥ 84N
&5, 'DMD. CPD. EED. NDFDHMIADFD/5 3] i #
PE(P<0.05), 2 H#E537.96% 19.80% 65.43%-
63.17%- 70.21%. BMHBCRAGEMEKIG, Ha]
B EHEDMD(P<0.05), HA, Cs+Sh4H-ATRIE kAT
I E R E CPDHIEED(P<0.05), 43542 1517.66%-
147.93%; MMiAf+SbZ4 4 W £ K f5 CPD & 3 FE A%
(P<0.05); Af+CsHAWME ARG W EFFIINDFD A
ADFD(P<0.05).

) RN A R A A S SR O AR
FREE (). Hh, FE(Le)+RMEUNHS - Lel
+ R K EN B (Ts)HH 5 DMDMCPD i & & T Ll
(P<0.01); Lcl+Ts#4 G EEDHINDFDA I i F 41 5
(P<0.01), 4353 E9.37%H118.13%; XJ FDMD.
NDFD. ADFD. EED, Ar+T3414 i3 5 T T5(P<0.05);
At+Ts#H A CPDMIEED# AL B & THE5 (P<0.05), /3 4 i
4.48%F116.08%. AN, ARG RN FOKG &1
J T DMDAICPD(P<0.05); H.Lcl+AHAHRIMEKG
HHE Lel+At4H A EED I 331 15125.25%(P<0.05); At+Ts
HA RN E K G A A+ ToH 4 EED i 2 42 15 3.46%
(P<0.05).

1o FE B N S P (Sa) SR E (AD A AT I 1
DMD(E1(d)). i, BE U IS FE S (Sa). EF
F(Frdl& B F =S ECPD. NDFD X ADFD(P<0.05);
Sa+Frifi&%iSa. FritfEED/3 4 1524.91%4132.35%
(P<0.05). #5H 2205 00 £ oK J5 AT i 48 S DMD
(P<0.05). Sa+FrHlFr+AILLA TN INEXK G v] i 54 5
CPD(P<0.05); Fr+AIZHA I EKGEEDWAS 5 B 3
Hahn(P<0.05).

2.3 ARG RS BOR R A AR RIS R %
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BMlEar(EA . Bhi. 8 ) =S sh 12438
(GP5,» GP,4. A. B. C. AGPR).
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Table 1 Analysis of basic nutrient composition of dominant forages
IR P eI Ji ) B o i A
15 H (%) . SEM Pl EXk
s Le Sg Af Cs Sb Lel At Ts Sa Fr Al
CP 950" 8.99° 950" 12.88° 14.52° 12.95° 778" 10.03° 10.04° 6.73° 563" 533 0019 0.010 8.60
EE 3.06% 398" 283"  2096° 2278 365 585" 3.02° 2.168 266" 1.67" 330° 0.025 0010 4.70
NDF  66.85° 7024 68.90° 56.97° 65.17° 64.08 67.21° 39.59" 45828 6735 64.85° 6521 1.090 0.031 9.52
ADF  3421° 33.66% 35.38°  40.34° 33.89° 32.33° 34.54™ 26.10" 31.16% 31.99° 32.95% 30.66° 0.098 0.010 2.34

a) [ T8 8 b [N T3R8 25 508 135 (P>0.05), ANRIVING FAE SRR 25 57 18 3 (P<0.05). R [E]. JAIFRR: L5 (Le), P (4s), KEFH(Sg);
FETE R SAEESE(SP), TR T-H(Cs), B 4f); FmFR: LF(Lel), Z4ME (40, JRBJFANREL(Ty); mIERA): 435 (Sa), X F(Fr), BHE
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Figure 1 Nutrient digestibility of dominant forages and their combinations in four types of grasslands. (a) Typical grassland; (b) desert grassland; (c)
meadow grassland; and (d) alpine meadow. Shoulder labeling with the same lowercase letter indicates a non-significant difference (P>0.05), while

different lowercase letters indicate a significant difference (P<0.05)

GERLOR, FEBOR A IERE BRI SRS T RS
53 B ETHE(P<0.01); P2 (4s)+Sg AN T K
Je R A s+ Sg LA B HR R 26.61%(P<0.05). 4%
HCH,MCO, 5 AR i 2 25 5(P<0.01); 5 EKIR
B R = 2 BT P S CH, 7 Fe 3 e T A A5 4
(P<0.01), CO,Y H i@ ELF H AL (P<0.01), HriLe
+SgA A RN K5 CH, s

FER IS RER) SR BR, AsHLe B TRINE
Kn] B EHEEGP,. AGPR(P<0.05). #RHLZH AN E

K] i F R E B (P<0.05), XTGP, AfH I E 1%
5. X FCME, LetSgl AT K 8% & FLe+Sgdl
H(P<0.05). FATERR] S =M SA L2 St
JE Mg TR, A TP (E2(a)).
232 FREER

o N A SR 25 I R TS B SR R
()RR, 48 WA B TNH;-NH B K 14.58~
24.44 mg/100 mL, ¥ (AN)+EAEEN 35 (Sh)4H A NH;-N
e A LLSh B 3 WA 22.38%(P<0.05), HIHLHGHINE
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Table 2 [n vitro fermentation parameters, gas composition and gas production of dominant grass combinations in typical steppe
i H As Le Sg As+Lc As+Sg Le+Sg  As+LctM  As+Sg+M Le+SgtM SEM PlE
T (mmol/L)  5.46° 5.22° 5.65° 5.68° 5.18° 5.62° 9.06° 9.38° 9.29° 0.694 0.001
SNER(mmol/L)  1.79% 1.54° 2.07° 1.88% 1.68™ 1.83% 1.98™ 2.15° 2.17° 0.218 0.115
KFR(mmol/L)  0.82™ 0.75° 0.89"™  0.88™ 0.80" 0.87" 1.04% 1.09° 1.12° 0.108 0.025
CHy(%) 17.27° 15.46° 14.85° 17.32° 15.00° 1595°  21.90°  21.07"  22.08 1.604 0.001
CO(%) 82.73° 84.54°  85.12° 82.68°  85.00" 84.05°  78.09°  7891°  77.90° 1.601 0.001
PR NIESH
GP,(mL/gDM) 107.79° 11636  112.07°  117.40°  100.43°  118.83° 14291 130.82" 128.93®  2.561 0.020
GP,(mL/gDM)  104.56°  11332°  104.56°  11821°  99.19° 11850  138.9"  126.04° 126.57°  2.668 0.034
B 0.96" 0.94° 0.78° 0.98" 0.85" 0.98" 1.29° 1.29° 1.29° 0.016 0.001
C(h) 10.13° 9.57° 2585 10.88™ 1548  16.80° 757 8.02° 8.53° 0.684 0.001
AGPR(mL/(gh))  3.75° 3.89° 2.72° 3.72° 3.05° 3.24° 7.04° 6.40" 5.45° 0.171 0.001
(a) 150 (b)
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Figure 2 In vitro fermentation gas production curves of dominant forages and their combinations in four grassland types. (a) Typical steppes; (b)

desert steppes; (c) meadow steppes; and (d) alpine steppes

K S NH-N B PR 2 1823, 14%(P<0.05). £5-41LE
PR R S B ATAE 3 22 57 (P=0.027), JCT-Ra 1% (Cs)
+Sh BRI E KIS TVFA. LR FINTR & 3 2w T
Cs+ShA A (P<0.05). WS JIN T K] {45 4 A& i v T TR
SRR ETHE(P<0.01), HA Cs+ShAH A E K5
. BEAN, ShA R =S AR H, bt e T A
(P<0.01).
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K5 ] B EAR B GP,, . AGPR(P<0.05); AFHCsAE RN
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+SHA G U EK AT B AE . CfE(P<0.05). Cs
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Table 3 In vitro fermentation parameters, gas composition and gas production of dominant forages and their combinations in desert steppe

T H Af Cs Sb Af+Cs Af+Shb Cs+Sh  Af+CstM  Af+Sb+M Cs+Sh+M  SEM PlE
NH,;-N(mg/100 mL) 2097  23.57° 2444 2084  18.97° 2133  17.55° 1458 21.02° 1911  0.002
Z. % (mmol/L) 40.74°  41.86°  3532°  4586™  40.87° 35.96° 4521 4851 5763 5768  0.033
PR (mmol/L) 10.42%  11.53% 8.68° 1238 10.94™ 988"  12.12™  11.89™  1431° 1465  0.054
T % (mmol/L) 5.15° 5.97° 5.32° 5.30° 5.46° 8.09° 9.01" 1039°  0.896  <0.001
TVFA(mmol/L) 60" 6347  53.11° 6730  60.70° 5524  69.28™  73.64  87.18° 8573  0.027
H5(%) 0.012° 0016 0248  0.016° 0038  0.077°  0015°  0.014°  0.016° 0046  0.001
FERBII¥ SR

GP,,(mL/gDM)  106.45° 12424™  11034°  108.17° 111.55°  113.91° 151.26" 143.62"° 149.71° 2393  <0.001
GP,(mL/gDM)  106.45%  12424°  101.21° 10620 109.53™ 112.20°  148.98"  141.83" 143.62" 2380  <0.001
A(mL/gDM) 118.46°  148.62™  136.74°  132.91°  129.89°  140.03"  165.16° 158.80  164.57° 3.013  0.011
B 134" 121° 0.94° 127 1.02° 137" 1.30% 1.42° 0.019  <0.001
C(h) 6.75° 9.17° 11.18° 7.43° 10.06™ 5.94° 5.61¢ 6.74° 0.189  <0.001
AGPR(mL/gh))  5.99 4.94" 2.92° 5.80° 3.58° 9.62° 927" 8.70° 0.340  <0.001

233 HEGHER

AR R N A SR 25 I R TS B S AR
(FRHGEFR IR, 48 KA W TNH,-NVW 13,86~
23.16 mg/100 mL, “FH(Lcl)+EBBUEM R (T5)H A1)
NH,-NIk 8 Ts i 1 15 42.42%, W Lcl B EFEK
17.76%(P<0.05). M EUN+THAETVFA. 2.
W& B B E TA(P<0.05), ZBR/NE D5
FT5(P<0.05). PO A AN AR 5T T R & =
BT (P<0.05), Lel+AHAHRMERG TR R
B S IR B 3 2 T A O AL A (P<0.05). At+Ts
AT EASG T RS IRV 0 v T T o
HAE(P<0.05). KEESIAEMAH I, Lel+THE K
P A= SR TR CH, 7 B I 3 5 T T5(P<0.05); A+ vl &
WM EK G B CH, % i 5 3 & T A+ Ts 24 (P<0.05),
CO, 5 a2,

PRI ES (RS R ER, XTGPy,
AGPR, Lel+Ts# A IR T KIG 3 5 T Le 1+ Ts B0
ZHA(P<0.05). XTGPy, Lol+AZHARINTE KIS i3
T Le I+ A A (P<0.05). 4A T KA. BRICH TR
EVERZN. £ AR B[] SRR B B A AR (E12(0)),
B et Tt e, HE TGS
234 HEHESH

o FE A A B T 25 S G R TS ORI S AR
(FHER IR, 48 hAK B NH;-NVK B 12.89~
18.17 mg/100 mL, 5413 (Sa)+EFF(FnAEHRINE

K JFNH-NUR FE 3 Sa+Frifl £ 1 25 F#11%40.81%(P<0.05),
M 218/ 1R 5. 25 T 5 (P<0.05); BT RN E K, &4hEE
AT IR & 1 PR (P<0.01). KRS Oy 1,
KBTS AR H, . CH,FICO, 5 T B 25 5.

FER B IE SRS SR BR, SHBCRAAEm
F KI5 AGPR B EHR 5 (P<0.05), HSa+Fr. Sa+Al4&
CIH i Z FEAR(P<0.05). FLHAEAIE] 5 =S B 1 Bh
b (E2(d)), HREPGETHR, TS, REET
RS HIN) S

2.4 AFRREGIEHBO A A B0 E

HAERPFER (RO R s, SRR A, PISFE
(As)5¥F(Le) Le 5 REFF (S A 43 iR £k 5
MFAEI R IIEA AR, H R hAs Ll &
FIMFAEIE e K, MO AN E KRR R As+Led]
AR TR, B E AN S TR T H(Cs) AfS
JOAEET S (ShY A1 A AR 35 I K 5 MFAELY)
TN IEHEHN, BIMEKRNAE P Cs+ShUL &
MFAEUR K, B RLJE N, SER (Lol )+ R (4nd
By AHBRFEE (A« Lel+ A BRI E K &
AT A TR R BIMFAEBIZEILIE 44500, Hrpig
HHE T A THMFAENE IR, SN E KI5 FRE N At
AR, LelATA AN ERGRIHRI N R4
B FFEEA R, BRI (Sa) R (FHHE K
HAIME RS, HAhZH A MFAEIY 28 30 1F 20 453400 .
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F4 ERERMBRERAAGESIMRESY. URESR=E

Table 4 In vitro fermentation parameters, gas composition and gas production of dominant pasture grasses and their combinations in meadow steppe

i H Lcl At Ts Lel+At  Lel+Ty At+Ts  Lel+AHM Lel+Ts+M - At+Ts+M SEM PlH

NH;-N
(mg/100 mL)

WfR(mmol/L)  14.58° 771° 14.31° 13.31° 13.91° 16.02° 15.34° 13.45° 14.36" 1.954 0.025
TH(mmolL)  6.67™ 4.01° 7.20% 6.08% 6.70" 7.37% 10.92° 8.95% 10.02° 1.102 0.001

23.16" 17.19" 13.86° 18.61°  19.74" 1587  17.99* 1580  17.25% 2.047 0.015

ST (mmol/L)  0.92" 0.60° 0.70" 0.88™  0.95™  0.83"™ 1.14° 1.06" 1.12° 0.158 0.041
S (mmol/L)  1.78" 1.17° 1.44° 1.65% 1.85" 1.62 2.47° 2.29% 243" 0.304 0.004
MFR(mmol/L)  1.00% 0.53¢ 1.03* 0.87° 1.06® 0.92" 127 117" 1.19% 0.157 0.008
TVFA(mmol/L)  76.04°  46.42°  68.16"  73.48"°  76.54°  88.97°  9231° 7830 8635 12279  0.053
LRI R 3.49% 4.11° 3.09° 3.78" 3.72° 3.90 3.99* 3.80° 3.98" 0.274 0.045
AU%) 0.018*  0.017  0.032°  0.019™  0.018™  0.029™  0.041° 0.015°  0.024™ 0.007 0.019
CH,(%) 19.26" 15.99™ 13.30° 17.02%  1747° 1446 18.78" 17.54® 19.02" 1.142 0.001
CO4(%) 80.72%  83.99™  86.67° 82967 8251 8552  81.18° 82457  80.9¢° 1.142 0.001
PR SH

GP,,(mL/gDM) 134.83™  109.89™ 13575 13627  87.04° 11642 149.10" 13035 146.54"  3.814 0.016
GP,(mL/gDM) 133.93®  109.89" 131.20" 133.64™  87.03°  116.05°  149.01° 12935 14564  3.765 0.018
A(mL/gDM)  172.59°  124.85° 14970 154.68° 101.36° 136.19° 170.69® 146.59 166.70°  4.012 0.004

B 1.14° 1.71° 1.51% 1.29 1.60% 1.43° 1.34° 1.56" 1.49% 0.031 0.007
C(h) 11.88° 5.68° 4.99 8.79° 5.32° 5.65° 6.12° 5.370° 6.51° 0.198 0.001
AGPR(mL/(gh)) 4.14° 9.49™ 11.44° 5.71° 7.48° 8.64" 9.47™ 1.11° 9.85™ 0.340 0.001

£S5 RERGRBRERRAAKIFSELE. KBSH. KBS RESE
Table 5 In vitro nutrient digestibility, fermentation parameters, gas composition and gas production of dominant pasture grasses and their
combinations in alpine steppe

=] Sa Fr Al Sa+Fr Sa+Al Fr+Al  Sa+Fr+M Sa+AI+M Fr+Al+M  SEM Pfi
NH,-N(mg/100 mL) 15.76"  14.75"  14.52®  18.15" 18.17° 18.11° 12.89° 1525 1554 1678  0.052
TR (mmol/L) 5.71° 5.96" 5.05° 6.17° 5.93° 541° 9.52° 8.05° 8.53" 0.765  <0.001
J% 2 (mmol/L) 0.77" 0.78" 0.72° 0.87" 0.83" 0.76" 1.05° 0.94™ 096"  0.097  0.041
FEREN 1SR

GP,(mL/gDM)  140.13" 11690  81.36°  115.69  101.90°  99.70°  148.32" 13249 133.96™ 4276  0.018
GP(mL/gDM) 13834  11546®  80.22°  114.17° 101.89°  97.60°  146.55° 131.02° 130.79® 4251  0.020
A(mL/gDM) 186.98°  150.10™  98.84°  15425®  128.54°  119.13°  170.81" 147.82° 158.19" 5600  0.032

C(h) 16.40° 1433 1127 17.32° 1342 12.26™ 8.40° 7.60° 8.62° 0.429  0.001
AGPR(mL/(gh))  3.20° 3.04° 3.14° 2.56° 3.09° 3.06° 6.43" 6.93° 5.85° 0205  0.001
> -3 - 7 =[20 S e
3 wWie U 2 2 SR e i AR AR B R g o

—HHDMDTE37.91%~73.23%2 6], X 5 HAWFFEH

31 ARG IRBHCRICALEXTERIIWEN 35248 nig 19 (R ShDMD K 5 9 B AR ) 25
(aSIbEZ (13RS DMD R [ (34.34%~75.64%)25 2. DMD
AR AR PR 2 R R b P O 3 B 7 B R FEAZ R A 4R A S B R, 2R 4
FC%, RS RWLRIERT ML S RIE, 7T WO R, RDMDEE™, R L 1
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Table 6 Combination effect indices of dominant grasses in four grasslands

TiH STAH MFAEI
DMD CPD EED NDFD ADFD NH;-N TVFAs GP,,
BIBIEN
As+Lc 0.023 0.000 0.137 0.016 0.089 0.094 0.042 0.074 0.156
As+Sg 0.018 0.053 0.123 0.073 0.033 0.024 -0.105 0.136 -0.211
Lc+Sg 0.001 0.060 0.095 0.090 0.036 0.014 0.020 0.062 0.067
Ast+LctM 0.018 \ \ \ \ 0.095 -0.012 0.427 0.492
As+Sg+M 0.024 \ \ \ \ -0.104 -0.001 0.325 0.244
Lc+Sg+M ~0.091 \ \ \ \ —0.072 —0.017 0.269 0.089
RN
Af+Cs 0.030 0.018 0.047 0.148 0.167 —0.064 0.086 —0.062 0.369
Af+Sb 0.156 0.147 0.520 0.360 0.380 -0.165 0.069 0.029 1.496
Cs+Sh -0.065 -0.095 -0.491 0.006 0.052 —0.111 —0.052 -0.029 —0.786
Af+Cs+M —0.047 \ \ \ \ -0.178 0.070 0.171 0.016
Af+Sb+M 0.000 \ \ \ \ -0.326 0.202 0.153 0.029
Cs+Sh+M 0.054 \ \ \ \ -0.066 0.400 0.148 0.536
i) 5
Lel+At —0.009 0.009 -0.059 0.011 0.062 -0.078 0.200 0.114 0.250
Lel+Ts -0.010 0.020 0.020 0.046 0.023 0.066 0.062 -0.357 —0.129
A+Ts 0.001 0.028 0.177 0.096 0.078 0.022 0.553 —0.052 0.903
Lel+AHM 0.013 \ \ \ \ —0.098 0.437 0.114 0.466
Lel+Ts+M 0.003 \ \ \ \ -0.161 0.095 -0.085 —0.148
At+Ts+M 0.025 \ \ \ \ 0.024 0.402 0.092 0.543
I FERLA
Sa+Fr —0.071 —0.401 0.285 0.008 0.020 0.190 —0.017 —0.100 —0.086
Sa+Al 0.092 0.479 0.130 0.110 0.193 0.200 0.103 0.080 0.966
Fr+Al 0.042 0.029 0.523 0.157 0.295 0.237 -0.002 0.006 0.183
Sa+Fr+M 0.097 \ \ \ \ 0.227 -0.002 0.075 -0.251
Sa+AHM 0.017 \ \ \ \ 0.081 0.178 0.051 0.165
Fr+AlH+M 0.019 \ \ \ \ 0.044 0.101 0.132 0.207

e, DMDIEGESY, A 4ey oA ) T 4 s
B R AR NI e, MR SR s A K A A
PR RE Y, DR Y AL FE FRNDFD A ADFDHL 71
VEE PO SRR E SR E R B A
o, R RI I B S R R A PR AN R AR 3R e
H)DMD. ADFDJNDFD, el &ainE K5
2F 4 & B AR, ADFD X NDFDFE{X, DMDJ} i,
VIR AL J5 T 4 i O T T S 2P 4R TR R, T
O ZH A S N T K B T 4R DMIDAH AR T 4 £ 4
PIF A TH AL, X AT RESE A ORI AN TR A7
i A S K B2 AN 75 B, R R
FRFN 0 T A N T K R A A

P 5 I AR e 78 8 [ e RO ML RO, I )
PR (S OB E A, AR R (.

WA, RLER PSR E R il i SR b, R
(SE N /BL i ot b S @R 1) O A T sk S e e
FREEHIHE 2 CPD T2 DMD™. s rRL AR 11
o bk A, FLCPDAR R 7, DMDiEs ™. A5t
SRR, N EE, RAYRIEL IR 3R
L CPD S AL H B S A R i 4, LR e
FCPD-5 LA 5 & U AR S 3 i 3.l g5 it
B AR HOR AT TS OLA O%. 381, ARhIeiy
JRNBCRALS ST BN E R $3EE 1 CPDA
DMD. £5 |, AN[FIZEIY R Ji O 2H 6 SR i TR ]
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With the intensification of conflicts between the yield of natural grassland forage and the demand for feed by livestock
intensifying, the degradation of grasslands has led to a decrease in the quality of forage provided. Therefore, supplementing
corn for grazing livestock has become common. Improving the utilization rate of forage is beneficial for maintaining the
balance between grass and livestock. Therefore, it is particularly important to clarify the types and nutritional values of
dominant forage and supplementary feed in grasslands, as well as their digestion and interaction in animal bodies. /n vitro
fermentation technology is widely used in the evaluation of forage nutritional value and the study of feed combination
effects due to its simple, rapid, and economical methods. This technology effectively overcomes the complexities of animal
trials and the variability influenced by individual animal differences and physiological conditions. The aim of this study is
to investigate the nutritional value of main forage grasses in different types of grassland and their interactions in the rumen
of ruminants. By collecting samples of the top three dominant forage grasses in the four different types of grassland in
China, including typical steppes, desert steppes, meadow steppe, and alpine steppes, and combining them with corn in
pairs, the nutritional fermentation characteristics and gas production kinetics were studied using rumen in vitro
fermentation technology, and the comprehensive combination effect index (MFAEI) was evaluated. The results showed
that most of the dominant grasses in the four types of grasslands were combined with each other, or adding corn to the grass
combination could improve the digestibility of dry matter (DM), crude protein (CP), and crude fat (EE). The combination
of forage can improve the neutral detergent fiber digestibility (NDFD) and acidic detergent fiber digestibility (ADFD) of
forage to varying degrees. Although it does not affect the rumen fermentation parameters and gas composition ratio, and
adding corn will change the structure of fermentation substrates, increase the content of short chain fatty acids such as
butyric acid and ectopic acid, and increase the proportion of methane to varying degrees. Among of them, adding corn to
forage combinations in typical grasslands will significantly increase the proportion of methane. Most grass combinations
and their MFAEI after mixed fermentation with corn exhibit a positive combination effect. Among them, the first dominant
grass in typical grasslands and desert grasslands, such as Leymus chinensis and Stipa breviflora, and the Artemisia genus
grass in meadow grasslands and alpine grasslands, all show a positive effect. Therefore, by utilizing the digestion
characteristics of dominant forage in different types of grasslands and leveraging the combination effect of forage, the
utilization rate of forage can be improved, promoting the conversion efficiency from primary productivity (forage
production) to secondary productivity (livestock production).

natural grasslands, dominant plants, the utilization efficiency of forage, combining effective
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